INTRODUCTION
It is widely accepted that long direct bulbospinal projections, reticulospinal axons in 68 particular, activate locomotor circuitry in the vertebrate spinal cord (for reviews see 69 Grillner et al. 1997 , Jordan et al. 2008 . Using the in vitro neonatal rat brainstem-spinal 70 cord preparation, we showed that propriospinal pathways also convey descending 71 transmission of locomotor command signals originating in the brainstem ( The main goal of the present study was to determine whether neurochemically 147 enhanced propriospinal transmission in the thoracic region improves supraspinal 148 control over hindlimb locomotor circuitry located in the lumbar cord. We first screened 149 a variety of receptor antagonists to determine which neurotransmitter systems 150 contribute to locomotor-related propriospinal transmission in response to electrical 151 stimulation of the brainstem in the neonatal rat preparation. Then we investigated the 152 effect of neurochemically enhanced propriospinal excitation on locomotor command 153 signal propagation using preparations with staggered bilateral hemisections in the 154 thoracic region. The latter preparations were selected on the basis of failing to produce 155 lumbar locomotor-like activity in response to brainstem stimulation alone. Some of the 156 following data has been presented previously in abstract form (Cowley et al. 2009 In some preparations, hemisections were made in the rostral (right T 1 /T 2 ) and 181 contralateral caudal (left T 10 /T 11 ) thoracic regions. The bath was then partitioned using 182 thin plastic barriers sealed at cord contact edges with petroleum jelly. Barriers were 183 placed such that spinal neurons in the inter-lesion zone (T 3 through T 9 inclusive) could 184 be selectively exposed to neurochemicals. As noted in the Results section, intact 185 spinal cords were used in some experiments, with barriers placed at C 1 and T 8/9 for 186 application of neurochemicals to the cervicothoracic region, or at T 11 for selective 187 application of neurochemicals caudal to this level. Excitatory neurochemicals were 188 applied at concentrations subthreshold for evoking locomotor-like activity in the 189 The non-selective 5-hydroxytryptamine (5-HT) receptor antagonist mianserin (50-75 243 μM) was applied to the C 1 -T 8 bath compartment while electrically stimulating the 244 brainstem. Lumbar root locomotor-like discharge was abolished in 4/4 preparations 245 (Fig. 1) . Another non-selective 5-HT receptor antagonist, ketanserin (100 μM), had the 246 same effect (n= 1/1). Of note, neither of these antagonists is entirely specific for 5-HT 247 receptors as they also bind to α-noradrenergic and histamine receptors (Hoyer et al. 248 1994) . The following results are summarized in Table 1 effective (n=2/7 and 4/7, respectively). At higher brainstem stimulus intensities (> 3 337 mA), 10 μM 5-HT was effective (n=3/7) in preparations otherwise unresponsive to the 338 same intensity of brainstem stimulation in the absence of 5-HT. However, even at the 339 maximum stimulation strength (4 mA) higher concentrations of 5-HT (30 and 50 μM) 340 were effective in more preparations (n=4/7 and 5/7, respectively). 341
The combination of 5HT/NMDA (10-50 / 2-5 μM) promoted locomotor-like activity in 343 response to brainstem stimulation in 3/9 preparations unresponsive to either brainstem 344 stimulation or neurochemical application (T 3 -T 9 ) alone. It seems however, that the 345 facilitatory effect on thoracic propriospinal transmission was mainly related to 5-HT 346 actions because NMDA alone (2-4 μM) uniformly failed to enable locomotor-like activity 347 (n=0/14, Figs. 7A 1 & A 2 ), despite the fact that the NMDA antagonist AP-5 consistently 348 blocked locomotor-like activity evoked by brainstem stimulation (n=4/4). In addition, the 349 percentage success rate using 5HT/NMDA (33%) was less than using 5HT alone 350 (43%). In nine preparations unresponsive to brainstem stimulation alone an attempt 351 was made to enhance NMDA receptor channel conductance, in the thoracic cord, using 352 response to brainstem stimulation alone (Fig. 7A 3 ) . The α-2 noradrenergic agonist 360 clonidine (30-60 μM) was ineffective in all 5 preparations tested. 361 362 Dopaminergic (100-500 μM) stimulation of thoracic neurons promoted rhythmic 363 discharge in response to brainstem stimulation in 3/15 animals. However, the pattern 364 was locomotor-like in only one of these preparations. Interestingly, the combination of 365 dopamine and norepinephrine more effectively facilitated locomotor-like output (n=6/9, 366 
